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(54) DATA TRANSCEIVER FOR MULTIPLE ACCESS SPREAD SPECTRUM 
COMMUNICATION SYSTEM USING PILOT CHANNEL 



Abstract 

1. Field of the Claimed Invention 

The present invention relates to a spread spectrum communication 
system, and more particularly, to a transmitter and receiver for a 
multiple access spectrum communication system using a pilot channel. 

2 . Technical Problems Solved by the Invention 

The present invention provides a data transmitter and receiver 
for a multiple access spread spectrum communication system using a 
pilot channel which is capable of simplifying a structure by using a 
single Pseudo Noise (PN) code generator and also preventing 
degradation of code acquisition characteristic due to cross 
correlation characteristic . 
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3. Summary of the Invention 

The invention allows each transmission traffic channel to employ 
orthogonal Walsh codes and multiply each of them by an output from a 
same PN code generation means, and makes pilot signal component not 
affected by control signal or traffic data signal component by 
removing a process of combining spread signals, which simplifies a 
structure. 

4 . Industrial Availability 

The present invention can be advantageously used in a multiple 
access spread spectrum communication system with a plurality of 
terminals . 



[Representative Drawing] 
Fig. 2 
[Specification] 

[Title of the Invention] 

DATA TRANSCEIVER FOR MULTIPLE ACCESS SPREAD SPECTRUM COMMUNICATION 
SYSTEM USING PILOT CHANNEL 

[Brief Description of Drawings] 

Fig. 1 shows a block diagram of a conventional data 
transceiver for a spread spectrum communication system using a 
pilot channel. 

Fig. 2 is a block diagram showing a configuration of a data 
transmitter for a multiple access spread spectrum communication 
system using a pilot channel in accordance with a preferred 
embodiment of the present invention. 

Fig. 3 is a block diagram showing a configuration of a data 
receiver for a multiple access spread spectrum communication 
system using a pilot channel in accordance with a preferred 



transmitter for the DS/CDMA communication system in accordance 
with the prior art and the present invention. 

[Description of Principal Reference Numerals of drawings] 

101, 103 to 105, 322, 328: Orthogonal code generator 

102, 106 to 108, 111 to 118, 131, 132, 137, 304 to 306, 313 
to 317, 320, 321, 326, 327: Multiplier 

109, 110, 311, 312: Pseudo noise code generator. 
119 to 126: Infinite impulse response filter 
127, 128, 133, 318, 319: Adder 
129, 130, 307, 308: Low pass filter 

134, .303: Band pass filter 

135, 302: Amplifier 

136, 301: Antenna 

309, 310: Analog/digital converter 

323: Initial synchronization and synchronization tracking 

unit 

324: Pseudo noise code clock controller 

325: Pseudo noise code clock generator 

329: Synchronization data demodulator 
[Detailed Description of the Invention] 

The present invention relates to a DS/CDMA communication 
system, and more particularly, to a data transceiver and 
receiver for a DS/CDMA communication system which allow data and 
clock to be easily recovered by preventing an on/off phenomenon 
of signal or severe amplitude variation. 



Spread spectrum communication is a system 



communications using a wider transmission bandwidth than a 
bandwidth of a message signal to be transmitted. 

Energy of a transmitted signal generally occupies a wider 
bandwidth than a bandwidth at which digital data composed of 0 
and 1 occupies, and demodulation is made by despreading a 
received signal to a same spread signal as a spread signal of a 
message signal. In a conventional communication system, when a 
plurality of users utilizes a same transmission frequency band, 
any interference is occurred and no communication is conducted. 
In a spread spectrum communication, however, a plurality of user 
can use a same transmission frequency band by its code division. 

A spread spectrum communication system that enables CDMA 
(hereinafter, called "CDMA communication system") may be 
classified into direct sequence, frequency hopping, time hopping, 
etc., according to a modulation method of data to be transmitted. 
Currently, CDMA communication system based on direct sequence 
- using pilot channel (hereinafter, called "DS/CDMA communication 
system") is generally utilized as CDMA communication system. 

Fig. 1 is a diagram showing a configuration of a 
transmitter for a conventional DS/CDMA communication system 
using a pilot channel. 

Referring to Fig. 1, signals to be transmitted are largely 
pilot channel data PD and user channel data UD1 to UDN. 
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The pilot channel data PD is generally always transmitted 
as 1, and is used to establish Pseudo Noise (PN) synchronization 
at a receiver or as a reference synchronization signal upon data 
demodulation. Meanwhile, the user channel data UD1 to UDN are 
actual information data to be transmitted; and therefore, a 
receiver corresponding to the transmitter shown in Fig. 1 
selects any one of N user channels and then demodulates 
corresponding received data. The pilot channel data PD is 
multiplied by an output of a pilot channel orthogonal code 
generator 101 at a multiplier 102, and the user channel data UD1 
to UDN are multiplied by outputs of orthogonal code generators 
103 to 105 of each corresponding channel at multipliers 106 to 
108. At this time, the pilot channel orthogonal code generator 
101 and the user channel orthogonal code generators 103 to 105 
generate different orthogonal codes to identify the respective 
channels. 

Outputs from the multipliers 102, 106 to 108 of each 

channel are divided into I arm and Q arm. I arm multipliers 111 

to 114 multiply the outputs from the multipliers 102, 106 to 108 

by an output IPN of an I arm PN code generator 109, respectively, 

to output spread signals. Q arm multipliers 115 to 118 multiply 

the outputs from the multipliers 102, 106 to 108 by an output 

from a Q arm PN code generator 110, respectively, to output 

spread signals. Outputs from the I arm multipliers 111 to 114 

and outputs from the Q arm multipliers 115 to 118 are filtered 

by Finite Impulse Response (FIR) filters 119 to 122 and 123 to 

126. Outputs from the I arm FIR filters 119 to 122 are added at 
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an adder 127 and outputs from the Q arm FIR filters 123 to 126 
are added at an adder 128, wherein the added signals are 
provided as I arm signal IS and Q arm signal QS, respectively. 

Outputs from the I arm adder 127 and the Q arm adder 128 , 
IS and QS, are low pass-filtered by Low Pass Filters (LPFs) 129 
and 130 and then delivered to multipliers 131 and 132, 
respectively. The multiplier 131 multiplies the output from the* 
LPF 129 by an in-phase component cos{2itfct) of a carrier wave and 
the multiplier 132 multiplies the output f rom . the LPF 130 by a 
quadrature phase, component sin(2icfct) of the carrier wave. Then, 
the output from the I arm multiplier 131 and the. output from the 
Q arm multiplier 132 are added at an adder 133, band pass- 
filtered at a Band Pass Filter (BPF) 134, amplified at an 
amplifier (AMP) 135, and transmitted in the air via an antenna 
136. 

The DS/CDMA communication system as mentioned above is a 
technology that is well known as disclosed as the prior arts in 
Korean Patent Application No. 10-1994-20801, entitled "Data 
transceiver for spread spectrum communication system using a 
pilot channel", and Korean Patent Application No. 10-1994-30497, 
entitled "Data transceiver for multiple access spread spectrum 
communication system using a pilot channel", which were filed by 
this applicant. 

The conventional DS/CDMA communication system spreads input 
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data of all channels using I arm PN code IPN and Q arm PN code 
QPN and then transmits spread data. At this time, the input data 
of all the channels are spread by multiplying the IPN and QPN at 
the I arm multipliers 111 to 114 and the Q arm multipliers 115 
to 119 of all the channels, respectively. In this process, 
however, it should be noted that there may occur an instance 
where the outputs from the adders 127 and 128 (I arm channel 
data and Q arm channel data) are simultaneously zero depending 
on the input data and the IPN and QPN. If the outputs from the 
adders 127 and 128 are simultaneously zero, then the outputs 
from the multipliers 131 and 132 are also simultaneously zero 
and thus the output from the adder 133 to be transmitted via the 
antenna 136 becomes zero. 

Reference numerals Tl to T8 in Fig. 5a indicate intervals 
at which the outputs from the adders 127 and 128 are 
simultaneously zero. If these intervals are repeatedly existed, 
the system is under the phenomenon that on-off keying modulation 
is taken depending on pattern of data and pattern of PN code. If 
the on-off keying modulation phenomenon is occurred at the 
transmitter as described above, a receiver recognizes the above 
on-off keying modulation phenomenon as on/off of signal. Then, 
the receiver would conduct recovery operation of data and clock 
under the above abnormal circumstance; and as a result, a normal 
data and clock recovery would be difficulty. 

Meanwhile, the problem that the outputs of the adders 127 

and 128 are simultaneously zero may be solved by properly 
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adjusting a gain of each channel, but the outputs of the adders 
127 and 128 in such a case will have very low amplitude. If the 
outputs of the low amplitude are existed, there are 
substantially severe amplitude variations between the outputs 
due to their transmission, thereby making an amplitude shift 
keying taken in the system. To prevent this amplitude shift 
keying, there exists a burden that the power amplifier AMP 135 
connected between the BPF 134 and the antenna 136 should be an 
amplifier of high performance with excellent linearity. 

It is, : therefore, a primary object of the present invention 
to provide a data transmitter and receiver that are capable of 
preventing a phenomenon that I arm channel data and Q arm 
channel data are simultaneously zero in a DS/CDMA communication 
system. 

Another object of the present invention is to . of f er a data 
transmitter and receiver that are capable of preventing a 
phenomenon that a signal becomes on/off in a DS/CDMA 
communication system. 

A still another object of the present invention is to 
provide a data transmitter and receiver that allow the recovery 
of data and clock to be easily made in a DS/CDMA communication 
system. 

A yet still another object of the present invention is to 

provide a data transmitter and receiver that are capable of 
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preventing a severe amplitude variation of a transmitted signal 
in a DS/CDMA communication system. 

An additional object of the present invention is to provide 
a data transmitter and receiver that are capable of removing a 
burden that a power amplifier with excellent linearity should be 
used in a DS/CDMA communication system. 

Another object of the present invention is to provide a 
spread signal generation apparatus and a despread signal 
generation apparatus which are capable of preventing an on/off 
phenomenon of signal and severe amplitude variation and allow 
the recovery of data and clock to be easily made in a DS/CDMA 
communication system. 

The data transmitter of the invention to accomplish the 
objects as described above a spread signal generation apparatus 
that provides an I arm Pseudo Noise (PN) code for I arm 
information signal of a first channel and a Q arm PN code for Q 
arm information signal, and then provides an inverted Q arm PN 
code for I arm information signal of a predetermined number of 
channels and I arm PN code for Q arm information signal. 

The data receiver of the invention includes a despread 
signal generation apparatus that multiplies a digital I arm 
baseband spread signal and a Q arm baseband spread signal by an 
I arm PN code and a Q arm PN code, respectively, and adds the 
multiplication results to produce an I arm despread signal, and 



multiplies a digital Q arm baseband spread signal and an I arm 
baseband spread signal by an inverted I arm PN code and a Q arm 
PN code, respectively, and adds the multiplication results to 
generate a Q arm despread signal. 



A spread signal generation apparatus for DS/CDMA 
communication system which transmits information signal via a 
plurality of channels in accordance with the present invention 
comprises: a first PN code generator for generating an I arm PN 
code; a second PN code generator for . generating a Q arm PN code; 
an inverter for inverting the Q arm PN code to output an 
inverted Q arm PN code; a first multiplier for multiplying an 
information signal of a first channel among the plurality of 
channels by the I arm PN code; a second multiplier for 
multiplying the information signal of the first channel by the Q 
arm PN code; a first group of multipliers for multiplying 
information signals of the remaining channels excepting the 
first channel among the plurality of channels by the inverted Q 
arm PN code, respectively; and a second group of multipliers for 
multiplying the information signals of the remaining channels by 
the I arm PN code; a first adder for adding the multiplication 
results . of the first multiplier and the first group of 
multipliers to output an addition result as I arm spread signal; 
and a second adder for adding the multiplication results of the 
second multiplier and the second group of multipliers to output 
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an addition result as Q arm spread signal. It is preferable to 
implement that the information signal of the first channel is a 
pilot channel signal and the information signals of the 
remaining channels are two user channel signals. 

A despread signal generation apparatus for DS/CDMA 
communication system in accordance with the present invention 
comprises: a first PN code generator for generating an I arm PN 
code; a second PN code generator for generating a Q arm PN code; 
an inverter for inverting the I arm PN code to output an 
inverted I arm PN code; a first multiplier for multiplying a 
digital I arm baseband spread signal by the I arm PN code; a 
second multiplier for multiplying a digital Q arm baseband 
spread signal by the inverted I arm PN code; a third multiplier 
for multiplying the Q arm baseband spread signal by the inverted 
I arm PN code; a fourth multiplier for multiplying the I arm 
baseband spread signal by the Q arm PN code; a first adder f for 
adding the multiplication results of the first multiplier and 
the third multiplier to output an addition result as an I arm 
despread signal; and a second adder for adding the 
multiplication results of the second multiplier and the fourth 
multiplier to output an addition result as a Q arm despread 
signal . 

In accordance with the present invention, since the I arm 



spread signal and Q arm spread signal are not simultaneously 
zero, an on/off phenomenon or severe amplitude variation of 
information signals can be solved. Further, the invention allows 
the receiver to easily recover data and clock,, thereby improving 
the performance thereof, and also solving a burden that should 
have a power amplifier with excellent linearity in the 
transmitter . 

Hereinafter, a detailed description of a preferred 
embodiment of the present invention will be provided with 
reference to the accompanying drawings. 

First of all, in case of assigning reference numerals to 

constitutional elements of each figure,, it should be noted that 

same reference numerals are given to same constitutional 

elements although they are shown in different figures. Further, 

it will be apparent to those skilled in the art that even though 

many specific matters such as concrete circuitry elements, etc. 

are shown in the following description, this is provided merely 

to help understand the invention more generally and the 

invention may be carried out without such specific matters. And 

also, in the following description, well-known functions or 

constructions will not be described in detail if it seems that 

they could obscure the invention in unnecessary detail. The 

following technical terms are defined by taking account of 

functions in the invention; and therefore, it should be noted 

that these may be different according to intention of user or 

chip designer, custom, or the like, and the definition should be 
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made based on the entire contents of this specification. 



Fig. 2 is a block diagram showing a structure of a 
transmitter for DS/CDMA communication system proposed by the 
present invention. 



As shown in Fig. 2, signals to be transmitted are largely 

pilot channel data PD and user channel data UD1, UD2,..., UDN. The 

pilot channel data PD is always transmitted with 1, and is used 

to establish or track PN synchronization at a receiver, or used 

as a reference synchronization signal when doing data 

demodulation. Meanwhile, the user channel (traffic) data UD1, 

UD2,...., UDN are actual information data to be transmitted. At 

this time, the number of user channels is shown to be N f wherein 

the number N may be properly set based on the specification of 

system. And, a receiver corresponding to the transmitter shown 

in Fig. 2 selects one assigned among the N user channels, and 

then receives and demodulates corresponding data. The pilot 

channel data PD is multiplied by an output of ah orthogonal code 

generator 101 at a multiplier 102, and the user channel data UD1, 

UD2,....,UDN are multiplied by outputs of orthogonal code 

generators 103, 104,. ..., 105 of respective corresponding channels 

at multipliers 106, 107,..., 108. The signal outputted from the 

multiplier 102 is a signal obtained by orthogonal-coding the 

pilot channel data PD, and the signals from the multipliers 106, 

107,..., 108 are signals obtained by orthogonal-coding the user 

channel data UD1, UD2,...,UDN. At this time, the orthogonal code 

generators 101, 103, 104,..., 105 of each channel generate 
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different orthogonal codes that are orthogonal to each other. 
Walsh codes may be used as the orthogonal codes, Therefore, each 
channel is identified based on the different orthogonal codes 
and also division is possible. The orthogonal-coded signals 
outputted from the multipliers 102, 106, 107,..., 108 of each 
channel are divided into I arm and Q arm and then provided to 
multipliers 111, 112, 113, .... , 114 , 115, 116, 117,..., 118 connected 
at a next stage. 



An operation of the invention as mentioned above is carried 
out in the same manner as the DS/CDMA communication system 
according to the prior art. However, it should be noted that the 
invention has a technical feature that each orthogonal-coded 
channel data is generated by PN code IPN and QPN as spread 
signal as follows. 

The output from the pilot channel multiplier 102 is spread 

by multiplying by the output IPN from the I arm PN code 

generator 109 at the multiplier 111 for I arm, and by the output 

QPN from the Q arm PN code generator 110 at the multiplier 115 

for Q arm. However, the PN spread of the user channel signal is 

performed in a different manner from the pilot channel signal. 

To spread the output from the user channel multipliers 106, 

107, ..., 108, there are used QPN (inverted QPN) multiplied by -1 at 

a multiplier 137 after being generated from the Q arm PN code 

generator 110 for I arm and IPN generated from the I arm PN code 

generator 109 for Q arm. In other words, the first group of 

multipliers 112, 113,..., 114 of I arm multiply the outputs from 
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the multipliers 106, 107,.... , 108 by the inverted QPN, 
respectively, to output spread channel data, and the second 
group of multipliers 116, 117, ....,118 of Q arm multiply the 
outputs from the multipliers 106, 107, ..., 108 by the IPN, 
respectively, to output spread channel data. Differently from 
the prior art, as described above, the present invention is 
implemented such that the user channel data of Q arm are 
multiplied by the' IPN by the second group of multipliers 116, 
117, ...,118; and the user channel data of I arm by the inverted 
QPN by the first group of multipliers 112, 113,..., 114. 

4 

As mentioned above, the present invention has a difference 
in spreading information signals of each channel as follows: a 
method of spreading an information signal (pilot channel data 
PD) of a first channel and a method, of spreading information 
signals of next channels adjacent to the first channel. By 
comparison, the prior art method provides I arm PN code for I 
arm and Q arm PN code for Q arm, when spreading information 
signals of all channels. However, the present invention gives L 
arm PN code for I arm and Q arm PN code for Q arm in the same 
way as the prior art, in case of spreading the pilot channel 
data PD that indicates the information signal of the first 
channel. In case of spreading user channel data UD1 and UD2 that 
are information signals of the next channels, it is designed 
that I arm PN code and Q arm PN code are provided in a cross way. 
That is, the inverted Q arm PN code is offered for I arm, while 
the I arm PN code is provided for Q arm. 
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On the other hand, in Fig. 2, channels for which the I arm 
PN code and the Q arm PN code are provided in a cross way are 
user channels #1 and #2 that are the second and the third 
channels. And, it is also shown therein that the I arm PN code 
and the Q arm PN code are provided to a user channel #N that is 
the last channel in a cross way. However, it should be noted 
that it is preferable to provide the I arm PN code and the Q arm 

s 

PN code with cross upon spreading all. user channel data if the 
number N of the user channels is small, whereas it is not 
preferable to provide the .1 arm PN code and Q arm PN code with 
cross upon spreading all user channel data if the number N of 
the user channels is large. Namely, when spreading a plurality 
of user channel data, it is preferable to provide the I arm PN 
code and the Q arm PN code with cross for a predetermined number 
of user channels, but to provide the I arm PN code and the Q arm 
PN code directly with no cross for another preset number of user 
channels . 

For example, if it is assumed that the number of user 

channels in Fig. 2 is 5, PN codes are directly provided for 

pilot channel; but provided with cross for user channels #1, #2., 

directly provided for user channel #3, and with cross for user 

channels #4, #5. That is, PN codes are directly provided for 

information signal of initial channel and provided with cross 

for information signals until the following predetermined number 

of channels, in the case of spreading a plurality of information 

signals according to the invention in a DS/CDMA communication 

system that supports a plurality of information signal channels. 
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According to the inventive spreading method as described above, 
PN codes will be provided in a repeated structure such as direct 
-> cross -> direct -> cross -> .... , in a DS/CDMA communication 
system that supports a plurality of information signal channels. 

Referring again to Fig. 2, the outputs from the I arm 
multipliers 111, 112, 113,.... ,114 and the .outputs from the Q arm 
multipliers 115, 116, 117,. ...,118 are filtered by I arm FIR 
filters 119, 120, 121, ....,122 and Q arm FIR filters 123, 124, 
125,..., 126, respectively. Outputs from the I arm FIR filters 119, 
120, 121,.... ,122 are added at an adder 127 to form an I arm 
spread signal IS, and outputs from the Q arm FIR filters 123, 
124, 125, ..., 126 are added at an adder 128 to form a Q arm spread 
signal QS. The I and Q arm spread signals IS and QS outputted 
from the adders 127 and 128 are low pass-filtered by LPFs 129 
and 130, and then applied to multiplies 131 and 132, 
respectively. The I arm multiplier 131 multiplies the formed I 
arm spread signal IS by an in-phase component cos(2ttfct) of a 
carrier wave to output an I arm modulation signal and the Q arm 
multiplier 132 multiplies the formed Q arm spread signal QS by a 
quadrature phase component sin(2itfct) of the carrier wave to 
provide a Q arm modulation signal. The I arm modulation signal 
and the Q arm modulation signal from the multipliers 131 and 132 
are added at an adder 133 and then band pass-filtered at a BPF 
134. The band pass-filtered signal by the BPF 134 is power- 
amplified at a power amplifier AMP 135 and then transmitted in 
the air via an antenna 136 as high frequency signal. 



As described above, according to the transmitter of the 
conventional DS/CDMA communication system, it can be seen from 
Fig. 5a that there were intervals at which the outputs from the 
adders 127 and 128 are simultaneously zero based on the pattern 
of the channel data and PN codes IPN and QPN. 

However, according to the transmitter of the DS/CDMA 
communication system of the present invention as constructed in 
Fig. 2, it can be seen from Fig. 5b that there is no interval 
where the outputs from the adders 127 and 128 are simultaneously 
zero although the same PN codes IPN and QPN as shown in Fig. 5a 
are existed. As such, since the outputs from the adders 127 and 
128 are not simultaneously zero, the addition result is not zero 
although the carrier wave-modulated I arm spread signal IS and Q 
arm spread signal QS are added at the adder 133. Accordingly, 
the phenomenon that the transmitter is on/off keying-modulated 
is not occurred and thus there is no burden that an amplifier 
with high linearity must be adopted as the AMP 135. Furthermore, 
since the on/off modulation phenomenon is not taken place in the 
transmitter, the receiver allows the recovery of data and clock, 
and the establishment of PN synchronization to be more easily 
made, thereby improving the performance. 

Fig. 3 shows a structure of a receiver of the DS/CDMA 

communication system proposed by the present invention. The 

structure of the receiver is designed to correspond to the 

transmitter depicted in Fig. 2. More specifically, • the 

transmitter of the invention employs a cross control method 
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which provides the inverted Q arm PN code for I arm and the I 
arm PN code for Q arm, when creating the spread signal. Based on 
this, the receiver of the invention allows the I arm and Q arm 
PN codes to be provided for I arm and the. inverted I arm and Q 
arm PN codes to be offered for Q arm, when conducting a despread 
operation. 

Referring to Fig. 3, a high frequency signal received via 
an antenna 301 is low noise-amplified by a Low Noise Amplifier 
(LNA) 302, band pass-filtered by a BPF 303 and multiplied by a 
reception local oscillation frequency cos(2rcfi F t) at a multiplier 
304. At this time, a signal outputted from the multiplier 304 is 
an intermediate frequency signal. 

The output of the multiplier 304 is divided into I arm and 
Q arm, and multiplied by an in-phase component cos(2icfi F t) of the 
intermediate frequency at a multiplier 305 for I arm and by a 
quadrature phase component sin(2icfi F t) of the intermediate 
frequency at a multiplier 306 for Q arm. Signals outputted from 
the multipliers 305 and 306 are analog I arm and Q arm baseband 
spread signals that the carrier wave components are removed. The 
outputs of the multipliers 305 and 306 are low pass-filtered by 
LPFs 307 and 308 and then converted into I arm and Q arm digital 
spread signals by Analog/Digital (A/D) converters 309 and 310, 
respectively. Outputs of the I arm A/D converter 309 and the Q 
arm A/D converter 310 are digital baseband spread signals, which 
are despread by PN codes as set forth below. 



The I arm digital' baseband spread signal that is the output 
of the I arm A/D converter 309 is then multiplied by IPN that is 
an output of an I arm PN code generator 311 at a multiplier 314 
for I arm, and by QPN that is an output of a Q arm PN code 
generator 312 at a multiplier 317 for Q arm. The Q arm digital 
baseband spread signal that is the output of the Q arm A/D 
converter 310 is multiplied by an output of a multiplier 313 
that provides an inverted IPN by multiplying the IPN by -1 at a 
multiplier 315 for I arm, and by the QPN at a multiplier 316 for 
Q arm. Obtaining an I arm despread signal that PN component is 
removed would possible by an addition of the output of the 
multiplier 315 and the output of the multiplier 317 at an adder 
319. At this time, a signal outputted from the adder 318 is an I 
arm despread signal IAS that the PN component is removed, while 
a signal outputted from the adder 319 is a Q arm despread signal 
QAS that the PN component is removed. The I arm and Q arm 
despread signals IAS and QAS are despread signals the PN 
components are removed but still have orthogonal code components. 
An operation to remove the orthogonal code components v will now 
be carried out as follows. 

A pilot channel orthogonal code generator 322 and 

multipliers 320 and 321 remove orthogonal code components of 

pilot channel. In other words, the multiplier 320 multiplies the 

I arm despread signal IAS by an orthogonal code created by the 

pilot channel orthogonal code generator 322 to output an I arm 

pilot signal IPS. The multiplier 321 multiplies the Q arm 

despread signal QAS by the orthogonal code created by the pilot 
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channel orthogonal code generator 322 to output a Q arm pilot 
signal QPS. The pilot channel orthogonal code generator 322 
generates the same orthogonal code as that created by the pilot 
channel orthogonal code generator 101 shown in Fig. 2. 

The I arm pilot signal IPS and the Q arm pilot signal QPS 
are signals that the PN code components and the orthogonal code 
components are removed, and applied to an initial 
synchronization and synchronization tracking unit 323 wherein it 
is used to establish PN synchronization. The result processed by 
the initial synchronization and synchronization tracking unit 
323 is provided to a PN clock controller 324 which controls the 
operation of a PN clock generator 325 based on the received 
results The PN clock generator 325 produces a control signal PNC 
to harmonize phases between the transmitted * and received PN 
codes, wherein an I arm PN code generator 311 and a Q arm PN 
code generator 312 produce PN codes at a speed set based on the 
control signal PNC. 

As mentioned above, the phases of the transmission PN code 

and the reception PN code are harmonized * by the initial 

synchronization and synchronization tracking unit 323, the PN 

clock controller 324, the PN clock generator 325, the I arm PN 

code generator 311, and the Q arm PN code generator 312. This 

operation is called PN initial synchronization (or acquisition) 

and PN synchronization tracking (or tracking) operation that 

serves as a very important role in the spread spectrum 

communication system. Once the PN initial synchronization is 
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established and then the PN synchronization tracking is made, an 
operation to demodulate actually transmitted information data is 
performed. 



To demodulate user channel data from the I arm despread 
signal IAS and the Q arm despread signal QAS that the PN signal 
components are removed, for example Nth user channel data, 
orthogonal code components . should first be removed. A user 
channel orthogonal code generator 328 generates an orthogonal 
code of Nth channel. If the orthogonal code of Nth channel is 
multiplied by each of the I arm despread signal IAS and the Q 
arm despread signal QAS at each of the multipliers 326 ad 327, 
there exists only user information signal of Nth channel that 
the orthogonal code components are removed. The I arm user 
information signal ICS and Q arm user information signal QCS of 
Nth channel are applied to a synchronization data demodulator 
329. The synchronization data demodulator 329 recovers 

information data by using the I arm pilot signal IPS, the user 
information signal ICS, the Q arm signal pilot signal QPS, and 
the user information signal QCS. 



Fig. 4 shows details of a configuration of the 
synchronization data demodulator 329 shown in Fig. 3. 



The I arm pilot signal IPS and the Q arm pilot signal QPS 

are accumulated by accumulators 401 and 402, respectively, and 

the I arm user information signal ICS and the Q arm user 

information signal QCS are accumulated by accumulators 403 and 
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404, respectively. Signals of the pilot channel and the user 
channel accumulated by the accumulators 401 to 404 are dumped by 
dumpers 405 to 408 at t=T indicating symbol duration. A dump 
period of the dumpers 407 and 408 of user channel to optimize 
the performance of system should be the same as the symbol 
duration t=T, and the dumpers 405 and 406 of pilot channel don't 
always need to be t=T but require t^T merely. 

Output of the Q arm dumper 406 of the pilot channel and 
output of the I arm dumper 407 of the user channel are 
multiplied by a multiplier 409; and output of the I arm dumper 
407 of the pilot channel and output of the Q arm dumper 408 of 
the user channel are multiplied by a multiplier 410. Outputs of 
the multipliers 409 and 410 are subtracted by a subtracter 411 
to obtain a difference. The subtracter 411 is to obtain a phase 
difference between the pilot channel and the user channel; and a 
data decider 412 recovers data using the phase difference and 
then outputs recovered data RD. The data decider 412 recovers 
data by making hard decision or soft decision with respect to 
the output form the subtracter 411. According to the hard 
decision method, the data decider 412 recovers data as "0" if 
the output of the subtracter 411 is equal to or larger than 0, 
and as "1" if the output is smaller than 0. Meanwhile, according 
to the soft decision method, the data decider 412 is implemented 
by Viterbi decoder, etc. to recover data. 

As mentioned above, the present invention proposes a cross 

control method that provides an inverted Q arm PN code for I arm 
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and I arm PN code for Q arm. Accordingly, the I arm spread 
signal and Q arm spread signal are not simultaneously zero, an 
on/off phenomenon or severe amplitude variation of information 
signals can be solved. Further, the invention allows the 
receiver to easily recover data and clock, thereby improving the 
performance thereof, and also solving a burden that should have 
a power amplifier with excellent linearity in the transmitter. 



Meanwhile, even though the present invention has been 
described with respect to concrete embodiments in the above 
description, it is of course possible that various modifications 
may be made without departing from the scope of the invention. 
For example, it is - illustrated in the concrete embodiments of 
the invention that, in case where the first channel is a pilot 
channel and the remaining channels are user channels among 
multiple channels, PN codes are directly supplied in case of 
spreading the first channel data and' supplied with exchange in 
case of spreading the following some channel data. However, the 
present invention may be also applied to an instance where the 
first channel is user channel. 



Therefore, the present invention should not be limited by 
the embodiments but limited only by the following appended 
claims as well as their equivalents. 
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[Claims! 

1. A transmitter for Direct Sequence (DS)/Code Division 
Multiple Access (CDMA) communication system, the transmitter 
comprising: 

a pilot channel coder for multiplying pilot channel data by 
a. predetermined pilot channel orthogonal code to output coded 

pilot channel data; 

a user channel coder for multiplying a plurality of user 
channel data to be transmitted by a plurality of orthogonal 
codes for user channel which adjacent codes are orthogonal to 
each other to provide a plurality of coded user channel data; 

a first Pseudo Noise (PN) code generator for generating an 
I arm PN code; 

a second PN code generator for producing a Q arm PN code; 

a pilot channel spreader for multiplying the coded pilot 
channel data by the I arm PN code to output spread I arm pilot 
channel data spread and by the Q arm PN code to output spread Q 
arm pilot channel data; 

a user channel spreader for multiplying the plurality of 
coded user channel data by an inverted Q arm PN code to provide 
a plurality of spread I arm user channel data, and by the I arm 
PN * code to provide a plurality of spread Q arm user channel 
data; 

a first adder for adding the spread I arm pilot channel 
data to the plurality of spread I arm user channel data to 
output I arm spread data; 

a second adder for adding the spread Q arm pilot channel 

data to the plurality of spread Q arm user channel data to 
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output Q arm spread data; 

* 

a first modulator for multiplying the I arm spread data by 
an in-phase component of a predetermined carrier wave to obtain 
an I arm modulation signal; 

a second modulator for multiplying the Q arm spread data by 
a quadrature phase component of the carrier wave to obtain a Q 
arm modulation signal.; 

a third adder for adding the I arm modulation signal to the 
Q arm modulation signal to output an added signal; 

a band pass filter for band pass-filtering the output of 

the third adder; 

an amplifier for power-amplifying the output of the band 
pass filter to provide an amplified signal as a high frequency 
signal; and 

an antenna for transmitting the high frequency signal in 
the air. 

2. The transmitter as recited in claim 1, further 
comprising an inverter for multiplying the Q arm PN code by -1 
to provide the user channel spreader with a multiplication 
result as the inverted Q arm PN code. 

3. A receiver for DS/CDMA communication system, the 

receiver comprising : 

a low noise amplifier for low noise-amplifying a high 

frequency signal received via an antenna; 

a band pass filtering for band pass-filtering the output of 

the low noise amplifier; 
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a first multiplier for multiplying the output of the band 
pass filter by a reception local oscillation frequency to output 
an intermediate frequency signal; 

a second and a third multipliers for multiplying the 
intermediate frequency signal by each of an in-phase component 
and a quadrature phase component of a predetermined carrier 
wave, to output analog I arm baseband spread signal and Q arm 
baseband spread signal that the carrier wave components are 
removed, respectively; 

a first and a second converters for converting the analog I 
arm baseband spread signal and the Q arm baseband spread signal 
into digital I arm baseband spread signal and Q arm baseband 
spread signal, respectively; 

a first and a second PN code generators for generating an I 
arm PN code and a Q arm PN code, respectively; 

a first despreader for multiplying the digital I arm 
baseband spread signal by the I arm PN code and the digital Q 
arm baseband spread signal by the Q arm PN code, to provide an I 
arm despread signal using the two multiplication result; 

a second despreader for multiplying the digital Q arm 
baseband spread signal by the inverted I arm PN code and the 
digital I arm spread signal by the Q arm PN code, to output a Q 
arm despread signal using the two multiplication results; 

a first and a second decoders for multiplying each of the I 

arm despread signal and the Q arm despread signal by a 

predetermined pilot channel orthogonal code, to output decoded I 

arm pilot signal and Q arm pilot signal, respectively; 

a third and a fourth decoders for multiplying each of the I 
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arm despread signal and the Q arm despread signal by a 
predetermined user channel orthogonal code, to provide decoded I 
arm user information signal and Q arm user information signal, 
respectively; 

a synchronization controller for continuously harmonizing a 
synchronization of the PN codes created by the first and the 
second PN code generators with that of PN code included in the 
high frequency signal based on the synchronization state of PN 
codes contained in the I arm pilot signal and the Q arm pilot 
signal, and outputting a corresponding harmonization result 
signal as a control signal to control a generation speed of the 
PN codes from the first and the second PN code generators; and 

an information data demodulator for demodulating the I arm 
and the Q arm user information signals using the I arm and Q arm 
pilot signals to obtain information data. 

4. The receiver as recited in claim 3, wherein the 
information data demodulator includes: 

a first accumulator and dumper for accumulating the I arm 
pilot signal, and dumping and outputting an accumulated signal 
every preset symbol duration; 

a second accumulator and dumper for accumulating the Q arm 
pilot signal, and dumping and outputting an accumulated signal 
every preset symbol duration; 

a third accumulator and dumper for accumulating the I arm 

user information signal, and dumping and outputting an 

accumulated signal every preset symbol duration; 

a fourth accumulator and dumper for accumulating the Q arm 
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user information signal, and dumping and outputting an 
accumulated signal every preset symbol duration; 

an eighth multiplier for .multiplying the output of the 
second accumulator and dumper by the output of the third 
accumulator and dumper; 

a ninth multiplier for multiplying the output of the first 
accumulator and dumper by the output of the fourth accumulator 
and dumper; 

a subtracter for subtracting the multiplication result by 
the. ninth multiplier from the multiplication result by the 
eighth multiplier; and 

a data decider for deciding making the subtraction result 
by the subtracter using hard decision method or soft decision 
method and outputting the decision result as recovered data. 

5. The receiver as recited in claim 4, wherein the data 
decider decides information data as 0 if the output of the 
subtracter is equal to or greater than 0 and as 1 if the output 
is less than 0. 

6. The transmitter as recited in claim 2, wherein the user 
channel spreader includes: 

a first group of multipliers for multiplying each of the 
plurality of coded user channel data by the inverted Q arm PN 
code; and 

a second group of multipliers for multiplying each of the 
plurality of coded user channel data by the I arm PN code. 
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7. The transmitter as recited in claim 6, wherein the pilot 
channel spreader includes: 

a first multiplier for multiplying the coded pilot channel 
data by the I arm PN code to output the spread I arm pilot 
channel data; and 

a second multiplier for multiplying the coded pilot channel 
data by the Q arm PN code to output the spread Q arm pilot 
channel data. 

8. The transmitter as recited in claim 7, further 
comprising a plurality of Finite Impulse Response (FIR) filters, 
which are connected between each of the first multiplier and the 
multipliers in the. first group and the first adder, and between 
each of the second multiplier and the multipliers in the second 
group and the second adder, for FIR— filtering, for each channel, 
the spread I arm pilot channel data and Q arm pilot channel data 
and the plurality of spread I arm user channel data and Q arm 
user channel data. 

9. The transmitter as . recited in claim 7, further 
comprising: 

a first Low Pass Filter (LPF) connected between the first 
adder and the first modulator for low pass-filtering the I arm 
spread data to output a low pass-filtered result to the first 
modulator; and 

a second LPF connected between the second adder and the 

second modulator for low pass-filtering the Q arm spread data to 

output a low pass-filtered result to the second modulator. 
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10. The receiver as recited in claim 3, further comprising 
an inverter for multiplying the I arm PN code by -1 to provide a 
multiplication result to the second despreader as the inverted I 
arm PN code. 



11. The receiver as recited in claim 3, further comprising 
a first and second LPFs that are connected between the second 
multiplier and the first converter and between the third 
multiplier and the second converter, 

wherein the first LPF low pass-filters the analog I arm 
baseband spread signal to output a filtered signal to the first 
converter, and the second LPF low pass-filters the analog Q arm 
baseband spread signal to output a filtered signal to the second, 
converter. 



12. The receiver as recited in claim 10, wherein the first 

despreader includes: 

a fourth multiplier for multiplying the digital I arm 

baseband spread signal by the I arm PN code; 

a fifth multiplier for multiplying the digital Q arm 
baseband spread signal by the Q arm PN code; and 

a first adder for adding the multiplication results by the 
fourth and the fifth multipliers to output an addition result as 
the I arm despread signal. 
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13. The receiver as recited in claim 12 , wherein the second 
despreader includes : 

a sixth multiplier for multiplying the digital I arm 
baseband spread signal by the inverted I arm PN code; 

a seventh multiplier for multiplying the digital I arm 
spread signal by the Q arm PN code; and 

a second adder for adding the multiplication results by the 
sixth and the seventh multipliers to output an addition result 
as the Q arm despread signal. 

14. A spread signal generation apparatus for DS/CDMA 
communication system which transmits information signal via a 
plurality of channels, the apparatus comprising: 

a first PN code generator for generating an I arm PN code; 

a second PN code generator for . generating a Q arm PN code; 

an inverter for inverting the Q arm PN code to output an 
inverted Q arm PN code; 

a first multiplier for multiplying an information signal of 
a first channel among the plurality of channels by the I arm PN 
code; 

a second multiplier for multiplying the information signal 

of the first channel by the Q arm PN code; 

a first group of multipliers for multiplying information 

signals of the remaining channels excepting the first channel 

among the plurality of channels by the inverted Q arm PN code, 
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respectively; and 

a- second group of multipliers for multiplying the 
information signals of the remaining channels by the I arm PN 
code; 

a first adder for adding the multiplication results of the 
first multiplier and the first group of multipliers to output an 
addition result as I arm spread signal; and 

a second adder for adding the multiplication results of the 
second multiplier and the second group of multipliers to output 
an addition result as Q arm spread signal. 

15. The apparatus as recited in claim 14, wherein the 
information signal of the first channel is a pilot channel 
signal . 

16. The apparatus as recited in claim 14, wherein the 
information signals of the remaining channels are user channel 
signals . 

17. The apparatus as recited in claim 16, wherein the 

4 

* 

number of the remaining channels is two. 

18. The apparatus as recited in claim 14, further 
comprising an FIR filter, which is connected between the first 
multiplier, the second multiplier, each of the multipliers in 
the first group and each of the multipliers in the second group, 
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and the first adder and the second adder, for FIR- filtering the 
multiplication result by each of the multipliers to output 
filtered signal to the first and the second adders. 

19. A despread signal generation apparatus for DS/CDMA 
communication system, the apparatus comprising: 

a first PN code generator for generating an. I arm PN code; 
a second PN code generator for generating a Q arm PN code; 
an inverter for inverting the I arm PN code to output an 

inverted I arm PN code; 

a first multiplier for multiplying a digital I arm baseband 

spread signal by the I arm PN code; 

a second multiplier for multiplying a digital Q arm 
baseband spread signal by the inverted I arm PN code; 

a third multiplier for multiplying the Q. arm baseband 
spread signal by the inverted I arm PN code; 

a fourth multiplier for multiplying the I arm baseband 

spread signal by the Q arm PN code; 

a first adder for adding the multiplication results of the 

first multiplier and the third multiplier to output an addition 
result as an I arm despread signal; and 

a second adder for adding the multiplication results of the 
second multiplier and the fourth multiplier to output an 
addition result as a Q arm despread signal. 



34 



Registration No.: 10-0298340 

Title: DATA TRANSCEIVER OF MULTIPLE ACCESS BAND SPREAD 
COMMUNICATION SYSTEM USING PILOT CHANNEL 

Abstract: 

PURPOSE: A data transceiver of a multiple access band spread communication system 
using a pilot channel is provided to simplify a configuration of a transmitter of the 
multiple access band spread communication system and prevent a blazing fire of a code 
capture feature due to a cross correlation. 

CONSTITUTION: First N-th Walsh code generators(25 1-257) generate first through N- 
th Walsh codes. First N-th Walsh code modulators(20 1-206) multiply a pilot signal, a 
control signal, first through N-2 traffic data by first through N-th Walsh codes, 
respectively. A first PN code generator(248) generates a PN code in synchronism with a 
predetermined PN clock. First N-th spreading devices(207-212) multiply Walsh- 
modulated pilot signal, control signal, first through N-2 traffic data by the PN code, 
respectively. First N-th FIR filters(213-218) receive and finite-impulse response-filter 
outputs of the first N-th spreading devices(207-212). First N-th gain controller(2 19-224) 
control gains of outputs of the first N-th FIR filters(213-218). An adder(225) adds 
outputs of the first-N-th gain controller(2 19-224) to each other. A second D/A 
converter(227) converts outputs of the second-N-th gain controller(220-224). 
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^3*Ala£«a7l(203)t *llB*fl3*IM4# W *3*MHHtf*7l<253)£*El 333 

^!3-iAl2B^ tf*H ^Al^a^ MlSSH 'T^ol^f - #3#4. 

^4^^2 = ^2,7] (204 )te 542«aH«|tflol^-» °J3£o> ^1 *|4*AlHH**7l(754)S+El 

a|5«AiaH«a7i(205)t aisssiWKWBrt- D«I«°HM ^5*AlaH*^7i(255)s^ °J3sl 

^ ^]5^a1sh4 -£*H ^3He}l^ ^°14t- #^$4-. 

;«N*AlaH**7l(206)fe 3*3°<^^N-2!=;WH4f- SI^HM a|N*Al2H1IM7|(256)£^^ <8 

aflNflaHaV g-sH *ilN-2Ssfl5i ^o|eH #3 #4. 

^UPN3Ht^7l(248)^ rh^ PN#§H "§-71 s}^ PNSHl- ^^#^^4. 

*l**j7l(207)fe #7] *H£23 4ti*S-t!i4 *7l tfl« #3#4. 

^112^71(208)^ *7l fl^S^ ^H^JXSI- ^71 PN2H1- tfl^SKM ^aI^s. 1^$4. 

*)13SK}71(209)£ tf7] «Al«2Ja'i0lS QW]m W PNSH# ff«M ^«K-V3 alllBsWW 
4. 

^14^71(210)^^71 *)a1*2:3 ^SeWl o]^*>7l PN3H# ifl ^BSflWW 

4. 

^115^71(211)^ #7] 4Ja|S2:3 *l|3HiWH44 a^71 PN5LH* «fl°J«K*« ^3SiB^4«ms 

4. 

*N**i7l(212)fe tf7l «a1££€ *|N-2SaH*ll«>m -iM PN2H* §*H tfl^* A l« MN-2S^^«>1^S 

#3^4. 

afll-N FIR^E1(213-218)^ W *fll-N«K]-7l(207~212)Sl £3* 44 °d*^ il WH 

#3 $4. 

*ai_ N ol^^7l(219-224)^ *7| *A1-N FIR^^(213~218)^ 44 °J3l>oV o^^o} #3$4. 

*fll D/A^®7l(226)^ ^71 2)11 ol^37l(219)Sl o^sa-iliS. 3«-#3£4. 

7}a> 7 1(225)^ ^-71 ^112-N ol^£^7l(220-224)Sl 7>*JtH #33-4- 

*ll2 D/A^^7l(227)^ ^71 XI2-N ol=-2^7l(220~224)2l oWS.n4j£3. >S£t3£4. 

« *2LPF(228.229)fc tf7l afll « *fl2D/A<S$7l(226, 227)2] +3* *^ «eJ$«H #Sj#4. 
^Il^^7l(230)b 4«*S-t!A^*?J ^1LPF(228)21 I^t^ £3 WW afllf^sHr^COS ffl , 



■f-s-sg] 10-0298340 



*U2-^7)(231)fe ^H^lX 5 EeflSWEkl^S-'i! *f|2LPF(315)2l Q*)i£3|^ Qfltf^* 5 ! *1)2f^sHr^ 
£(SIN» IFl )* 3 -S-71 <8 3 9«W #3 $4- 

Wl(232)te #7] *]]1 5 ^12 ^^71(230, 231)2] #§j^g- fl^^o.^, #7l #3£4. 
^13^^71(233)^ ^71 1^-71(232)21 aflS^TV^Hr-tiACCOS" RFl )# "a^V^l ^ ^^^S.*?*} 

cfl«f.2l.lEl(234:BPF)^ ^7l ^13^-^71(233)21 0 J3£<4 ill 3 *M #3$4. 

^71(235)^ #7) tfl^^El^^ -ilJll- •g^^l-ik^ f=^Hl 4Bl-^s.SH #31 4* -w-^n #3 #4. 
^13£^-&^21 B>t^*^ ^HH 4# 4°J5J= *B^£ °l-§-# 4^3^ 3)<3$H} f^li^S] cflol^^-tl 

LNA(Low Noise Amplifier:301)^ Jl^^r ^7]3.*\ "JJ^S^El ^Slfe t^£» f^*H *3$4. 
t41 tfl^f-4^ El(302:BPF)fe #7| 0^(301)5.-^3 #33^ ^r-tl-ilxl- cfl^ 13 3 #4. 

^4?fl7](303)fe-*7l tfl«lEl^^ ^13^^3H^a]s( COS" RFl )# °d^^4 ^Sltiifc^M 

^3Hr ^^21 AlSLS #3^4. 

■ 

^5^^71(304)^-^71 ^14^^71(303)21 #Sj4]3:4 m v> 3-g-2] ^11#^4t^X(SIN • IFl )» <Q^<>} 
^16^^71(305)^^-71 ^14^^71(303)21 #^^±2} Q*UMJ*3 ^l2#^3Hr^51(SIN » IFt )•* °d^^ 0 }^7l 
*1l3 ^ *ll4LPF(306, 307)^- 44 #7l *j)5 ^ *H6^7l (304. 305)2] f^-ilS* "S^tH- ^l^SH 

£4 sis 44 #3 #4. 

*11l Si *ll 2 A/D^€-7l(308, 309)tt 44 A J"7] afll « *fl2LPF(306, 307)2] ^El^f-^-g- <93^M- 4*1^ -ili^. 

44 #3 £4. 

^l2PNSH^7l(300)fe PN^-ir °]<Hl -f^lSH PNSH# ^#3^4. 

*l]l U ^12^^71(310,311)^ 44 t]*]^^ afli ^ ^12A/D^^:7l (305,309)^1 #^^1^4 #7) PN 
°d^^-cf 42V a o v 7 ] - Oj^Al^ 5^ ^^-aV^ I*I|^Jl°] I(t) ^ Q^^^ Q(t)»#3th*. 

^12-gAl^H^-^7|(362)^ z^-z}- ^A] 7 )o} ^12^^^^-^^^- ^l2l^]5Et ^#3^4. 

3H|13-fi^lSH'a-^7l(363)fe 44 3^713 ^1N-2«^1^4 f-°Jt_V *I|3-SM.SH* ^#3*4. 

aflll ^ ^12-i^UH^7l(312,313)^ #7l ^|1 5 ^12^^71(310,311)^. aj. 7 ] i( t )A}J: ^ Q(t)-tl^f- 

^7|^7] ^ ^7] ^^^-(350)^ A o v 7) ^1 ^ ^2«*1^7l(312, 313)^^Bl I(t) ^ Q(t)« 
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PN#^t A S7|(380)fe <*7l #«|*W<i]a* 'a^^l-^l #^^l<H-tl^ *H3<H Phi 3.— iHS-i- *W**fePN* 

3113 5 a4|14 lAl2S.42:7|(314,315)fe #7] 3)U « jfl2q«M}-7l(310.311)3. ^ I(t)4l51 5 Q(t)^JIt 
^1115 $ 3416 €^13^42:71(316,317)^ g ^|2^*tt7l(310.311)£ ^ ^?1 KtKlJ: U Q(t)^±# 

3fll7 ^ Jfll8^*liaH^27l(318,319)fe #71 ^1 1 $ J<7qSH!-7l<310.311)£ W A <M UtiQS. ^ Q(t) A Jit 
311 I-Gt^S. 71 (Accumulate & Dump:320~325)£- $7} 3)1 13-18:1^3:!=. 42:71 (314-319)21 ^4 

°d^^^, -8-71 <a^Ai if 44 ^av g cnn^oj 

3Hll-g-97l(326)^ ^-7) 31H ^ 314^^ = 71(320,323)21 t^-tLfc* <a^^^, ^ $ 3 # 
31112^-371(327)^ ^7] 3)12 ^ 3113^^ = 71(321,322)21 #^a1^s. oJ^hvooI, #7] ^ "a^SL* -g^ol § 
3lll3-g-g7l(325)^ >S-7l 3112 « 3)15^^ = 71(321,324)31 #^Al^f. oj^^-o.^, #7! ^ °j^A]^f. ^ 
3fll4-g-^7l(329)^ 4 v 7l 3)U 3} 3)16^^ = 71(370 325)21 ^bjaJ^s. °]s|wvonJ, #7} ^ "a^-ii^* -g^o} %■ 

3lll^-i}7l(340)^ # 7 | a)) 11 ?! 3)112^71(326,327)21 <Qmt°} 3)]ll-g-g7l(326)2l #^o.S-?-El 

*7l 3)112^^71(327)21 1^*4. 

311 2 #aV71(341)tt A J-7l 3)113 ?S 3)U4#^7l(328.329)2l f^-g- <g3£°> #7l 3)|l3^>g7l (328)21 #3-2.3.-^ 
*7l 3)114^-^71(329)21 #»+«H #3*4. 

3)l<>l A J5: ; g^7l(342)^ a o v 7 ] a)]i7 D VA> 7 |(3 40 )o| ^^^^^o}^ 7 ] °J ^X-M^ Atf* ^«H-4l 
Jl# 3*3-2:#3*4. 

<Hl°m^3j 71(343)^ -S-71 3)12^71 (34i)sl £a}#3-§- o d3^ 0 l- ^1 <a^-a±S-?-El ^)1N-2H 
ell^cflolEl-t ^2:01 o]^s. *3*4. 

3)12£ 3? 3)13£# tisH £ #<3sl 4t3* U -^ahioji Bj-^m °l-g-* tfl^SHi * 

AlAli^S] t^olE} ^, ^A)7lSl ^)§1 

^"a^H^^-i" °l-g-* tfl^^ f-AlAl^^oflA-] ^£1^. A]^ H}fil- ^Ol 3711 3}-115H^±4 C-flolEl- 

s. "?- A ^4. 4°J5i ha] 5:^^-8- 1 ^^Jit 01<>m Q*fl^-t]sAj4# ^ 1^21 

^Al^oflAi ?H^sjfe 371] ^•<y^EA]i i ^]o) a] 2., tflolEl-l-ol 2lODl, aV 7 1 3}.oJ^S ^2. -^^€r 

1*11^ -tlSl" ^^«1-Jl, 3)HAl ;£ S ! l. C-fl Ol £}•!-£. Q^^Al^S. 

4°J5JH ^71^7] ^1 =-714-^* *<>1«H ^3i^. 



- 6 - 



f-s.s.5] 10-0298340 



^ 1" 3jo|E}7l- <£#34. £*J 2-H ^r^W ^ 7l^-2i-8- 7]§ ^^AliS. 4°l3JS *fl^°l o].§.g4. ^.es. 
*M£ 4*3^ tll^t^li^ n^KrE)] sjiLt!- 4^ 1-1" ^#^4. 41* l"^ i^^l -2-1°] 4-8-*}^ 

wi°J-i: 71^1^- ID ^ €-2- *1^« ^l 444-2-3. cflo]^ jfl^-g- 

?L**U*I- *Hr -gall HJfl^ *°]eHH1 ##34. 

3*1 7>^1^ all2£4 ^-il?! 331 SSfl^ N7flSl *fl^°14. o]i4 ^-7] 



■& 4^-2)^ <y -*u|oh 4^ emeb^i^ -g-4-i- *H2£si n^-i- % v s«h -^43, ^ni-e^i 

^-I^S-ils* ^l2-i^l^H^2:7l(202)^ alH-tlill ^^<>\ $7] ^2^}3.S.^7] (25 

2 «a^S|fe ^121^15H4 5*H alH'tUlf^^. ^I3f *]3E £^71(203)^ ^^S] ° Q >4 

lEjfl^cflol^l- #3 £4. afl4l>>l2= ^2:71 (204)tt *i#s|44^ a^H^^M^* <Q^°\ ^7) ^-S^iSH 
«H87l(254)3.JflH < a^5lfe^t4-S'>-l3H<4-g-^ ^4^2:€ ^SHH^^l 2fl5-§HSH£2:7l(2 
05)fe 3£3 D o v *Hf- ^]3Bzfl^tfl°lEH- °d^^}4 v 7l 345flAl2 = £/87l(255)S^-lH ^Slfe *H5-g*l2:EL4 54' 
°3 -a^l^S^ ^SeA^Hl^l #3$4. ^]N^^l3H^2:7|(206)fe ^^S)°J-5>^ ^]N-2H2fl^ 3M4# <8%Q 
°\^7] *N«*l2H«*7l(255)S-*3 °J^£l^ aflN^4^H4 t^^g ^N-2Hzfl^ HH41 #3tb4. 



^l-6J^&7l(207-212)fe'*7l ^ll-Nl^l^2;7l(201-206)2l *W£^-#3-§r 44 ^ShS- 0 !. # 7 1 fl^-ilS: 
ofl PNSHl 44 54<*i tfl^^t!-€ -tli, a)H4!± B2fl^^ol41r# #Sj*J4. 

^71 tfl«^AV« 4°J5H^Sl^- ^1FIR^E1(213)* -f-*fl °J1^ -§-^€^^S)^, *Hl 0 1^237l(219)l 
f-sMS-^sH *))1D/A>3«-7| (226)1 I*B^ "VM-S-a^^S. £$44. ^1ILPF(228)* ^3^3% « 
^ 7411^71 ( 230 )<*IH ^^^t^COS" IFl )4 5*11*14. 

S£ #7) tfl^SHM ajM+Jl: ^ Ejfl^c)]olBl-t^ ^12-N FIRlE) (214-218)1- -fr^- 0 J1^ ^^^£) 
2, ^2-N °l^-S^7l(220-224)l- : i-*ll ois-^^s)^ 7^7|(225)^^ 3.^ 7}-$S\v\, ^2 D/A£$7l(227)S -f 
SB Q^Bl oj-M-Sn-tlSLS. ££5)Jl, 7*fl2LPF(229)* ^^^E]^^ n)2^^7]mi)<^^ Q^i^^ A2tt 
^sHr-iliCSIN" IF , )s\ -g-Sfl^c}. 

^^-71(232)^ ^71 ^]1 £ *02 5471(230. 231)^ #^^4. ^3^^71(233)^ 

■*7l 1^-71(232)3 #^1- °J^^1- ^Is^^aH^AlsfCOS 01 RFl )S. #^t!-4. ifl^*^«^(2 

34:BPF)^ -8-71 ^135^71(233)51 ^^^1- tH«^E)^sH #3*}^, *^7l(235)fe A ^7l rfl^^Bl^^ a1 

oig>^. ^v^o] ^ ^ahh 4= cHoi4^A]7isi -§->*-§- ^>#*i ^il3£2i ^-fr f-^H -i^'d, 3^ °J 

NvW -tiJ^r LNA(301) ^ tfl^-l-4^El(302)l -tliUCOS • RFl )4 *l|4ff *7l(303)°1|Al 

5«11^>7_V^4^^« o| ^ 7 ] 71145^71(303)21 ^I55^7)(304)o(|^ Ifl^ftSl 1]1t 

^aj.-Ai^fCOS^ 1Fl )4 56fl^l^ afl3LPF(306) ^ ^1A/D^$7l (308)1 Tl^j 1*1)^ cl41 -i!£7> 5)4. ^165 
^7l(307)o1|^ Q^^f-£l ^l2f^7j^4^Al3:(SIN M , Ft )4 5*11^3 ^14LPF(307) ^ >Hl2A/D^S:7l (309)1- 7l 
^ Qflli 4^^-t!±7>«4. 

"l^ A o v 7l 1*11^,0*11^ ci^m^lJ:^ tfll ^ *H2^^-a-7l(3l0,3ll)°fl^ 44PN-SH4 54°i^ Kt) 
^ Q^^-tl3L 0 J Q(t)7V^4. 

^llll ^ atl2«*laH^2:7l(312,313)fe A J-7l KtXJ* ^ Q(t)i!it °d^^>4 ^11^3 = ^ ^ 

St 3 *4. 
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. ±71*71 * f-71 ^^^-(350)^ ^71 411 * ^1121^14^71(312, 313)3.^1 *M3H42« Kt) 3 Q(t)# "9 
^«>o.Bj ^-71 ^ "y^XSl PNSH -S-71 * ^-7l^3)*H a Efl-g-Sfe ^-71 ^^l^l-Alst 

PN#3 4<H7l(370)fe ^71 f-71 °H <fl-§-*Rr #2j*lH4l£t- PN#3lH7l 

(380)^^71 l-s^H^-i < a3£o}#7l #^^«Hti±«fl ^H^H PNsh aW*VfePN*3-fr flUfc^ 



413 5 4H ^a1sh^S71 (314.315)fe ^7] #71 I(t)<iJ£ ^ Q(t)^£# ^iH- #71 4l«*l2S.*|- 

"1115 5 >(1 16 -S>-laH^-2:7l(316,317)-fe -#7} 1(0*13: ^ Q(t)^l3ll- °^%^°} #7) 42-1 
Al2HSf ^A|3H^2t^4. "1117 ^ all 18 *M:2H-§!-2:7l(318,319)fe <$7] I(t) t±S- 3 Q(t)4l±# $ 

=jw>a}#7] 43**12^ -g-SM = ^ll~6¥^i7l(320-325)fe #7l 413-181*1 

aH4S7l(314~319)fi] f^JL* °^*£ a } 44 ¥tf « 



^11^-371(326)^ 4 v 7l 4l S *fl4 i f't!- , §H7l(320,323)2j fca^if- «a^*°V**W *3*H, 4l2tf«7l(32 
7)^^-71 42 5 43¥^S7l (321.322)51 °d "&*H 4l3*fl7l(328)fe #7] 42 

5 Hl5¥^S7l(321.324)Sl f^X* «a^^> fr3*W. ^114^^71(329)^-^71 41 * 46¥ A i , 8H. 

71(320,325)21 fc^-Si* ^IM^SH 

^H : ?}-t>7l(340)b^7l 411 S 412*471(326.327)3 #sj-§- °J^^°l"^7l 411^71(326)21 *^££*6| 
^71 412-^71(327)2] £3* f^M, 47##7l(341)fe $7} 413 ^ 414^71(328,329)21 #3 

o. <Q%^o}^7] 413^-971(328121 #^o.S.-f-El <#7] 4l4-g-97l(329)2) #-i>*H 

ol^L 4«H^JL^^7l(342)fe ^71 41^71(340)21 4-t]-f'3-& "9^^°-^, 4 £3 fl-frS «#*H *H-t! 

2$ 4°1^^7l(343)fe A J-7l 42^71(341)51 tf^al* °d3£°. lJ ]. "933 4!±*1 4N-2H 

#«f*l ^Sl^, N-2»H nflolHl- ^71^ ^712] PNSH2}- £7l*7l £ *7l 

U^PN^i?} qgoj si^ a^ 7 i ^Ai7i^ 4*1 *l£ ^H-tlx* ^7i(7i^i^)2l 4°1 A J-^°fl 44*4 

^4. if-i-^ 4<H^^ ^-§-"1 N-2«i^ ^AlHHf- AV8-*|.^ A^5^, N-2^*fl ^7lfe N»i^ 1^1 a 

— # u i-«^^ 4°m# 

tt)-E}-/i ^- 4 < y^-t!±7f ^) 1*1) \| 4 ii'S -§■-§- *§$W Q^^^* 3 

^sJ-ji, I*B^ * Q4^-4!A^«-* -2--T- f- 0 J^ PN3H#>g7l2l #^4 ^<H^°S. #^^1^^ 
21 4 ^ D e V 7|^ ^7l£| -T-^o] s^^jfe si 4. 

«.S tfl^^ #^1^21 ^7121 ^$0] S^^lfe ^-^O) flE*. 

(57) ^^2) 341 
1. 



i 
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1333 J*«a3£-t!±# «>v4s.a-ais. S£*H £33* aflo^jt 5 tWSH^* *«*H °VH-s. 

ggtiH f^sHr 3^r£4; W WSJ. £«^&2] #^-tlxfr^ « 3£4 *M«3$«W 



^T 1 * 2. 



3^% v 3. - 

all* E^r <2W Sl<>H, iM 44s| "S^sofl «fl**l-fe ^^l^Hl-* ^^#^sV^ € A 1 

^T 1 ^ 4. 

5. 



^ «H]°14t"§- "a^S-«>V 7RVS]-^ #^5f^ 7>A>>xcj2]. i A} 7 ) 7R>^^ 7|-AV #^Al^S 



^t 1 ^- 6. 

^14* £fe ^|5*<fl Si^Ai, aj 7 | ^a] 3 h 442] "a^Aj^oJl dl-i-SKr -SAl^Hlr-8r 
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7. 



4W±1 44 fl^HM- ^l^tH =r£4; -#4 1*11 14 % Q*8\a -ils. 

1- zj-z}- <y 3«H. tjaiii-ais. S«sM 44 ^41* ftft^^: 341- #4 Win -as. * (WHiti 

ss} ±$ pn#3£ «a^*o.^. ^7) PN#3°fl *7l*M PNa=# ^4t«^ IflH-US. 5 Q4 

^^Isfi}- PNas-t- 44 «?^a-S l^^-ai « Q^^is #3«Rr ^^tK^; ^7l 1*11 
vt-tis ^ Q*m4l£» < y^°} ^SHti^l-^a^ifl* ^Aiana)- ±^ 

43-4 31°14» «Ala=* 44 ^ 14H-41S. « Qfl^li^- #4 443 

^o]^Al4a^ ISfl^^lSL £ Q4g-4LJL3.» #3SRr ■S^l^H^a^'a-^; ^7l -§^3 = ^2:^ 44s) M^iL 
7]-a-^ 7K*« Al^o] fl<tfo| tfl-g-«H XM^* #3*Rr 4<H a ]X ; M ; St'24; Aj- 7l ^X^s 

<y§jw>oV ^7] -ti^A i^s>ji 7>-t>*H 7tti€ -fcl^M tfl-g-avoj 4°1 A l£-& c-lMfcl^ 

^^^jjfAj^s oj sjgo.Bj, a^ 7 i ^^^^Ai^ofl cfl-s-sj-cxj PN3H PN#^ir ^4 em-iK^ 

^°14 ^71. 



^^*o V 8. 



^7%^ Si<HAi, A 0 V 7 ] ^C^Al il^^^vg.; Aj-7] YA><g=^^O.S.^-El #^5]^ a^ElAl^^ I^fl^Al^ ^ 

7H+^^S1 < a^^>^ i oj^^ Aj. 7 |Al5 : o| ^Aj-ofl n^ej. ^ol^i* 4i2*H #^*V^ ^<>1^l2:42:^ 



9. 



47* £^ 2)18*°)] ^<HAi, Aj-7] tflolEj^^^^-; ^7] -.Aj.igB^.o^E] #^5]^ 4°J^H* I *J ^ 

«*W #§jsHr ^12^«^2K a^71 41 5 42-^^21 fl^ftoV 7>a_V#^^ 417VA>^4, AJ-7] 

")117Va]-^^o| ^^Al^f. oj^^vo.^, oj^^ Aj-^Ai^o] ^AVofl ^|o]eH- ^-i^^ f^sRr cflolEf^S^o. 
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Publication No.: 1997-0031399 

Title: DATA TRANSMITTER IN DIRECT SEQUENCE AND CODE DIVISION 
MULTIPLE ACCESS COMMUNICATION SYSTEM 

Abstract: 

PURPOSE: A data transmitter in a direct sequence/code division multiple 
access(DS/CDMA) communication system is provided to supply an inverted 
Quadrature(Q) arm pseudo-noise(PN) code to an In-phase(I) arm and to supply an I arm 
PN code to a Q arm, so as to prevent on/off amplitude shifts of information signals. 

CONSTITUTION: Transmitting signals are divided into pilot channel data(PD) and 
user channel data(UDl-UDN). T PD is always transmitted. The UDs are substantially- 
transmitted information data. The PD is multiplied by an output of an orthogonal code 
generator(lOl) and a multiplied 102), and the multiplied PD is dutputted. The UDs are 
multiplied by outputs of orthogonal code generators(103-105) and multipliers(106-108) 
of corresponding channels. A signal outputted from the multiplied 102) is a signal which 
the PD is orthogonally coded. The orthogonal code generators(101-105) generate 
different orthogonal codes. Each channel is divided and separated by the different 
orthogonal codes. Orthogonally coded signals outputted from each of the 
multipliers(102-108) are divided into In-phase(I) arms and Quadrature(Q) arms, and 
supplied to multipliers(l 1 1-118). 
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